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[Mi s] ytmmmm^t.. mmytmmmm^izmm^tit=.n^^m 
ffimmmt. mmnmmmm^v^y hts'jt>y v^^v^n. mmn^mm 

t&gHU-fe^/ hX^T v?~\Z.J3-7LZ> V "fey h □ Z> Z. H IZ J: o T 

r n *mnt. -t & # * ^ a„ 

[0 0 0 1] 

[$StB<z>M-t£t£^#^] 

mzfifmizmnz nt=.m&mmz n izmmmm cm o s < * - >u- 

i, 

[0 0 0 2] 
[fi£5R<A&flS] 

%(Di$&&irz> 0 *(D— mt.hX, wmftflMz l/>f<r4 7a-^a > 

(Floating Diffusion ; FD) «:#ofeH5lt#&#*ie>*lT^«6. 

[0 0 0 3] 

iubi^^vnt, nnmzmM£ti2>%.&mmi o o<z>#* & % 7*h^-M 

0 1, fgjai;*>f y*- 1 0 2, 7n-f-f >^f>f 7i-i?a>l 03, U -fe V h 
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h7>^3no4, mmv^yv?.* i o 5&£i$mmmmb ; 5ypx$ i o 

[0 0 0 4] 

^-^ir^-y-^W^^^^li. -7X1-^4 y?^r4 7a-i/H>l 0 3 (DM®.* 
4. mmh^yPX* 1 0 5 J3J:t;ifiIKh7>^^ 1 0 6©3<@©h^> 

[0 0 0 5] 

So 

[0 0 0 6] 

[f&M & -r -§> & * © 
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[0 0 0 7] 

"L" l/K^t^So fit, Uiry h^.-f y^tC^AS U-fey hM& 

rtjvxpm*£-t2>z. tiz^-D Tmffimmmom&tfwmmmmmz v±y b-zti 
&&mmm?'iz£'oTmw.m j %mzm&&2nz>a 

[0 0 0 8] 

*ftwiz£z>®ftiMmm?'<Dmmjimte, ftpmizmmzntcm&mm^ % 
nmmm^-t. z\(D^tmmmm^zmm^ti^m^^mt^mx-( y^-n. 

fltap&y-fey hi-SU-fey h^>f«yft, «^#^SP©«&^C£fi#$:^fi: 

m^mzmjj^zmmm+ziitMtmvT&zwibMMm^iz&^T. v-tyb* 
mzifo&oiz-tz. 

[0 0 0 9] 

wmzt.izmti&mmzw^mftMmm'f-iz-is^x. m^mmwzvw 

<Dm&tfny b n-;i/£*is 0 rtiicfcy, M (iff) m%l<Dtc.&>(Dm3-tf&& 

L&<x : &-mmm : T%.&xmiR-&n2> 0 vizv bx^ v^xmrnzfi 
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[0 0 10] 
[0011] 

m i xmmom i mmmmizms cMos>f^-i;t y^-^m-tn^m^, 

TOS. EUCfc^T, ffilll 0^2r^5t:@H«^tiTH^^«I^LTfe 
;i;iT*»fBWHt©fe«>JC, nffmWfiBilOn, m£J:tfn+l4Tm 
#l<Z>#&MfH lOn+1, m© 2 Militf)* fc^f „ 1 0 <DWmm&l*± 

T<DBflitCoV^|sJCT-3Dy, JWT, n^fm^rj©^®^ 1 0 n, mOM^Jt 

[0 0 12] 

IfilllOn, mtt, ^«Iti?T$^Mi«7^ h^>f>r- K 1 1, £ 
3t*-fy^l2. «^*StaJT?*S7D— r--f yP-TJ 7a-j;g > (FD) 1 

£ 0 fefc, ftS^g|fit^£ LTJ4. 7* h*>T;r-Kl lJCfSitT?* htf-h 

[0 0 13] 

[0014] 

30#fiI|lOn, mlC&V>T. 7 * h #4 K 1 1 14 P N^-£#V 5f- 

-^a> 1 3©ISItciSiKS*i, 7* h#V;t- Kll K^j«£*i£#-if«#£:7 

>13H «&SftfeB«*#&fe^«ffiK:SEglU ig«g h ^ > * 1 5 ©>f 
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[0 0 15] 

U-fev y*- i 4 i±, ^D-^-r y#*r4 7a-*;,g> l 3 £Htt3g#^ 
2 l ©rajc&j&Sfu 7n-f0^7a-i/"3>l 3 <Z>*&-&1HSR«S© 
*ffcKiyizy h ifipg h ^ # 1 5 ll7>f >2 2i:i 

HC«^i»2 3<Z>KK:«|iR$tl. 7n-r-f>^f-f7a-S?g>l 3 ©«&£if 

[0 0 1 6] 

®2}C, ^l||jfe^»iC«S#&HiRl Ofe J;t>*Sfl[M^2 3 ©tf^^^ 
;^^5r^-r o |Hj0lClfeV^T> P K 1 1 TSttii7x^ 

12^, FDIi7n-f0^f>f7a-i?a>13 5:, RSliU-fcyhX 
-fyf 14^, ATk}:ifipIh^>^X# 1 5 Z^tL^ftmVT^Zo ^bT, 7 

n-^-r yy^j y^-Pmy i 3 SJ:^iPs h^yv** i 5©3K^>^-v;i/ 

[0 0 17] 

mmm&mmz 4 t±, -pot* i o &ff#fit*ea^"rsfc«>jcsiwe>tifc.%© 

fiSCaiRA^/^^V (-, <£Vn, ♦Vn+l, •••) , J^/^VX $> T 
( — , <£Tn, ♦Tn+l, -) feitf'Jty MW#R ( — , *Rn, <f> R 
n + 1 , •••) #mij£*l6„ 
[0 0 18] 

fit, MjS#W1/X*V (-, *Vn, #Vn+l, •••) \tmWM$m2 
l^lt'jt^h^-Y^f 14«DFl/^>lC, ^7N°;i/X^T (-, *Tn, 
*Tn+l, •••) tt«Il25?:^btKlX^'yf 1 2©^-hlC, Vizyh 
A;i/X £ R (-, £Rn, ♦Rn+l, •••) tt V "fe y M* 2 6 Srtf* l,T U "te v h 
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[0019] 

J8v^*i<5. MM#^ffi^jHII^2 7 lew:, ?MPjt^llli&2 8^£>2M*»*A;i/ 
^*H(-, *Hm, •••) #-£*.e>*l<& 0 £©3Mfr£S£[S»2 8 tt, *&H3R 1 

[0 0 2 0] 

2 9ic«, #&mffti o^e>MM#i»2 3 &^btstf*»ffi* 
iiffi8iii*ia»2 7^e>ig^ffi*stis 0 tK¥M#^2 9 

[00 2 1] 

•V- h&Mv^ef4 feJ;tJ t llI5©/j<^>$/-v;i/0^#MbooUi^^-§ o 
[0 0 2 2] 

B#Mt l*T?<Z)JBia (t<t 1) ti^SMIt^So r©*3g^J»Jcfev% 

Ttt, mwm$v\j}/x 4> v n& "l" ix^oi/ (ov) ic&tu -*fcu-fey hx-r 

vf- (RS) 1 4 *«*7^J!RK:a&*fe*b. 7D-fO^T-f7a-j;a> (F 
D) 1 3©«fifctt:0 V.fcfc*. 
[0 0 2 3] 

B#Mt 1&C&3 2:, ItaiR/U^ * Vn# "L" "H" ( 

3. 3 V) lCjg#U nmz. y-fey Rn^tSt, itUCjSSr 

I T 'J t >v h ^ >f 7 f 1 4 > 1 1 ^ »J , 0V7f»ofcn5>f>I©7n- 
fom7a-^a>130ifi?;3. 3 V \Z V -fe v V ~$Z> a if 
fBh^>S^** (AT) 1 5j6«^->t>t6fe«), n5>f > S<Di»5R#3B*tfK 
<ti<t<t2)„ 
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10 — 159050 



[0 0 2 4] 

i©7n-f^>^f>f7a-y3> 1 3 0fB^ffiL/^ft>tl-5o dtUCj; U> 
MtriilcM&oTv^^izy h lss<;i (J^T, 3;ft£ 7 >f XWt^) 

i»ffl*ia»2 7JCffl*Stl* (t2<t<t3) o z.a>M&&znf=.s 4 
[0 0 2 5] 

BfMt3lC&U, gi^^Tn^tSi:, IS^-yf (TS) 12 

£/*;i/^<&&;i£tCj: 7#^>f^-K (PD) 1 nc#;»£*L£## 
tf?:7n- r--r y'VrA 7a-i/g > 1 3 fC^I^S (t3<t<t4) . 3 
©#-^«#©©3tiCJ; 7D-f-f y*f*r4 -7=3.~Vn y 1 3©«fe7b^©« 

[0 0 2 6] 

2>3>1 3<D##S^tCj&££«&#\ 1 5iaoTifif^ 

i?£2 3 lCg^ffi£*U j^o^l£'fg-9-|8ffi*iaB&2 VJCffi^jStlS (t4<t<t 

5) . r©^ffi$tife##V^;ni. mw.fe-%&miim» 2 7 ftizfm (fry 

[0 0 2 7] 

*ffi3*lfcte#», 3K¥j££llH& 2 8JC«fcS*^a£{CJ:oTlK^*^#«2 

7, 3 oic&^Tte> ffiiii o©f^i/^i/^e>;>fXi/^;i/?:iit§3 

•T £ a # - > J >f X £ fflJJBE "T -5 S&f£#f? feti S . 
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[0 0 2 8] 

»ffrw»y383*i*. 

[0 0 2 9] 

lit, #ai^ ><Dmmi^\<^Tmm-tz>. sehb^wi/;* * v & "l° 

W(0V) fc-tSifclCfcy, HI10$:#IMIlCT'tSo &1f&e>. 

0 VlCfcoTfey, ^CDfefeifiliBh^^^^.^ 1 5ttif h:T7^£&.g> 
[0 0 3 0] 

_h*£L£:<fc-Mc, #^Hf^l 0 £::7*h#-f;fr- Kl 1, ^>fyf 1 2. 
70-f0^f'f7a-y3>l 3, y-fey hx^fyf 1 4££tfJ||(ih9:/ 
1 5-e=H^L, y -fey hX-fyf 1 4 l:Ibt7D-f'f>^f-f 7a- 

[0 0 3 1] 

^-^#>:7!0J&«:l*j8?-<&fc£bT, it»^^*V& "L" 
Ki itc»&-UTv><5«SI:*>f y*<D*/V zjy&mz.£k^MmiE3lZ&A-tZZ. 

£tfT*%z>t=.#). ureas & turn-*- si ii^ttSo ititt, #ic7*h^>r*- 

[0 0 3 2] 

1 0 IHU^^- 11-3017197 
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<dt?iz&<. mi?* -jiF-eiz^m mm) ^-r &si#ffiu ^27 
;i/Krt{:iDit5 2 7-f>©M-&5:^'5 7>f-;i/hmaibi# : E- fx 

[0 0 3 3] 
[0 0 3 4] 

lfi|i§h^>^^^ 1 5tf>Fl^>&£f£^tf h^r-f^-- Fl 1 IcmmLTUJT 

-mm*&& j^c-rs. stitch y, #&Brigi 0©®^ 

[0 0 3 5] 

;t-7 0-yUMtSfl (a) , ^^^;i/Xhyy©P^©a^$:Ttf 
£d t(cj:oT7h— ;^-7n-;U5:»§iI (b) „ h y 

(c) &¥T*2bZ>o 
[0 0 3 6] 

h f 1 1 1 Lxm^^m^y^m^m^^m^iz^^ 

1 1 £B5E4W 11-3017197 
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+ (snmn + ) m&&wmumv&K.%j&f&[s % •r^b^Aax-cv-x/Fi'-f 

>fflN + U) > 2*>iz (d) ©^icfcv^ 

n-A^MlCN" (e) 
[0 0 3 7] 

(a) ~ (c) ©#«l3iTfl±, LOCOS (Local Oxidation of Silicon)^ft 

e)ic, 7>rh^t-Ki i{B!f©N + fctf-A-:7.n-7*/i/;*Jc|»tgf *W3R* 

[0 0 3 8] 

(a) , (c) ~ (e) ©#*3i©«fc3fC, *-A-7n-;^SA- 

h*V;fr-Fl 1 £ bTJl&&<frMiz>1Hi^£Sv^l§-£\ i/'Jn>»$ 
[0 0 3 9] 

[0 0 4 0] 

* wicis cmo s >f ^ - >tt it mw.m-%B2 3<Dmmt^m 

SffJCfcttg#£3 2T!fjf3ib£tf^7>7 p 3 3 &BB«bfc*f£i:feoTV*<&. *f fcfc 
¥ffi2 9 £jgm3 2T'!fS3§b^^^T>^3 (V b i a s ) IC 

1 2 mSE#¥ 11-3017197 
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IC£oT#&MI1 0 n, mft&mmh^yVX* 1 5 SrjS^f^S** ± "5 IC 
[0 0 4 1] 

UN 9 1 5S:»^»f^S^Sii:*«HriBT**S. 

[0 0 4 2] 

0 *'3B^«JC#«#filB3R 1 0;i5J:tF^ifDf&-IMR2 3 (Dtfryi/* 
^f&joVT. mmK&^T, PDtt7*bdf>f*-Kl 1 T S}i«l^>f «yf 
12%, FDtt7D-f-f >^r-f 7a-j;a > 1 3 S, RStt'Jt*; h^>f »; 
f 14S, AT&Jfiff 1 5 fc^tl^^bTV^. *IT, :7D- 

^-f ytfr* 7a->>* 3 >l 3 £«fc.qWgfH*^ 1 5®7Kr>^^MCo 

[0 0 4 3] 
[0 0 4 4] 

[0 0 4 5] 

1 3 ttSSE4*¥ 11-3017197 
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±mmmiim^^m^- ^(Dm^^mhx^^ajK ^mzm^n^^ox 

ii7-{-;i/raM mm) ^j><Dm-%*m&&i^ 
jiFT-izmm. (mm) 5>f >©t t ^ff}t7i/-^i*ffibi^- 

[0 0 4 6] 

m,mx$>z 0 laiotc^vNT, m&mmi o^z^Ttmn^tixmrnm^m^v 

Tfey, Z.Z.XlZMmt<Dfr&>lZ. nWJ0|fiIi4On, m£J:tfn+l 
ftm^j0#fill4On+l, m<Z)2iiffJttf)^£:^-t 0 #fil®^4 0 (DMf^ig 
«^:T©lf^tCoVNT|e|C-efey. J£*T> m#J<3!)#&IIifii4 0 n, m<DWm 

m& & m \z z. o x moa -r s %> © ^ -r & . 

[0 0 4 7] 

#fil|4 0n, mtt, 3fc«£3U&?-T?&S:7# h#>f tf-^ F4 1, *R3&*>f 
ff4 2, *#Sili , lf»5 7D-f >^f-f 7a-S?a> (FD) 4 3, 'J 
t*;hX>fyf4 4, «(lh7>^*4 5t3J:tf«&a3R;*>f y^4 6 £^ 
5Mt&oT^5„ )fettlii^ Ltli, 7* N^f>f*- K4 l left 

[0 0 4 8] 

*M^tt> i^-f>yf 4 2i:LtNchx>/\>x^>hIh7^ 
ffiplh^:/^** 4 5 fcltN c hx>;\>7>^> b5>^*^, «^ 

[0 0 4 9] 

3©#fiH4 0n, mJCfcV^, 7 * h 4f >f K4 1 tt, #F*.tfJi«>&# 

1 4 ffi$E#¥ 11-3017197 
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4 1 Cf f 3 tlfef f f # 1: 7 n - f >T > ^f-f 7 i - ^ a > 4 3/Mj£j£-t£ 0 
7n-f-f >^-r ^rL-^a >4 3 &^$4x£#-s|-«#£:#-i§-«ffiic^ 
U mm h v > # 4 5 (7)>f - h IC#3_ § . 

[0 0 5 0] 

U-fey h^>fyf 4 4«U ^D-^>T >^>f 7a-^3>4 3 

5 1 ©ISfKlgaKgSJU ^D--x>T y?TJ 7zL-i?3>4 3 (Z>«&£Bfii*^© 

IPS U T ££fe#tft 5 3 ffi * "* £ . 
[0 0 5 1] 

mm^-os zizit. mmms& 5 4 s. 3 v©«jBE#^;te>*i£ 0 

earns 5 ^«ai^>f^^4 2©^f- bomizmmzn. mm^^t r v*4 2 

[0 0 5 2] 

01 itc, m2HJ6^J8K:«s#fiiiff5R4 ofc «fc fiEMI-iNft 5 3 

•V/l/^&aVr. l«F0JC^V\T, PDK7* F#*>f;t- K4 1 TSIMjIX 
^f^f4 2?: v FD»7D-fOyf>f7a-i;3>4 3&, RSIi'Jtyh 
X^fyf4 4$:, ATteififg h 4 5 S S te-KiztillRX-f >y ^ 4 6 

[0 0 5 3] 

K©3IS*Biffl!Itc. P + Mat 114 7 t6t>tfili:^ot^S„ * 

1 5 miE^^P 11-3017197 
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tc me (a) ~ (e) (ommmm-fymbfrT^z^ot? 

[0 0 5 4] 

^e>Ji, M5g#^;i/X*V (-, *Vn, ♦Vn+l, •-) ^m^J$tl-5o ^ 
LT. ItS^Vl/X* V (-, *Vn, *Vn+l, - ) JiSSCS^liR 5 1 S: 

[0 0 5 5] 

7b^l±, U-fey hAVVX 4> R (-, *Rm, ••-) , %&xkrtJ\/7* 4> T (— , <£Tm 

, •••) ^.ttfTK^afiA/i/^* h *Hm, •••) jb^ti^tim^j^ti^o * 

Lt, J&azt/Wl/X * T *Tm, -) l±^5 5 l:/rbt^MX>f >y 

^4 6<Z> >&C, U ir*y hA;i/X * R ( — , * Rm, •••) »U"feyM85 8 

[0 0 5 6] 

j(R5 9 mm.6 1 T'ilSMbfc^^T^^e 2#IEtt3n*CV^ 0 

[0 0 5 7] 

¥§^15 9 i nmm^r^^yy^Q 2-e— (vbias) tc 

T#ffiM5R4 0 n, m|^©iti|iIh^>^X^4 5 feiliRjgS&ffcS-frS J: 5 JC LT V* 

So 
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[0 0 5 8] 

0 n, m|*|<Z)ififlSh^>^#4 5©b^V^«J±V t h £Ttf -5 3 £ iC <fc o T 
[0 0 5 9] 

#&Co^T. n^>f ><Z)B#l<Z>^KB#£:$UC£oT|g 1 2. <D9 <f V 
^m^Xm 1 3 £J;tfEIl 4 <7)3K^>^^;V0$:#^boogi^i-'g> o 
[0 0 6 0] 

«r|jfft i*T©«BIsr (t<t l) £©#3B#WK«lK:;i3v* 
TfclU lSSTO^^Vntt"L" W (0 V) JCfcU, *fc'Jtf bx>f 
(RS) 4 4 3S«^7^«ltC»Sfc», 70-f^^7a-j;g> (F 
D) 4 30lfi»OVt45. 
[0 0 6 1] 

t$Mt nc&££, * vn# w l" i/^^ej/H" ( 

3. 3V) lzmm-?Z> 0 yt*;b>5>^*4 4fclTf^U*;S'9 

>Mt^>^:*# £JE^TV^fc#>> «ffih7>^* (AT) 4 5tf>>?f-h« 
&#_t#-r<5 (t l<t<t 2) 0 
[0 0 6 2] 

[0 0 6 3] 

hX>T y^4 4 ^>«Ii«!oT, 0 V7*&ofen^>f >B©m^rj©70— r 

1 7 £BBtE#¥ 11-3017197 
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(AT) 1 5*^->t>fSfeft, n^>T >S(7)m^J<Z)#^H^ 
4 On, m«tii:^5 (t2<t<t3) ( 
[0 0 6 4] 

BfMt3lC&y. 'J t^h;l;^^Rm)!)W^i:, 3<DU -fey hStlfctfc 
i(7)7n-f^ >^-T r -< 73.-^a >4 3 (Dm&&LtM : ffrtiZ>o ^tUCJ; y % 

ltftf»5 3^K*ffiStl-« (t3<t<t4) 0 r©^^m$tlfey-f 
[0 0 6 5] 

B»t4lC&y, il;\>^^Tm«t§^, |g3SIX>fyf (TS) 4 2 

S/ -V Jfc&ifcJCfcy, 7*K^t-K (PD) 4 1 IC^^tlfeM^ 
If l:7n-f >f >^f-f 7a-yH>4 3ICtilt5 (t4<t<t5) D d 

(Dm^mffi&q&mzj: y, 7n-fo^foa-i;3>4 3©ifiWi 

[0 0 6 6] 

tit 5ic&y, Tm^iitsi:, 7n-f>f >^'f^7a- 

^3>4 3 <D#-^«^(Cj^ D ^e<6 h ^ > S?;* # 4 5 IC <fc o tint 

^5 3/xig^m$tis (t 5<t<t 6) D zKD^^m^tifeM-^u^;^^ * 

[0 0 6 7] 

^bt, Hlt7|C^L IfiMMX^Vn^ "H" u^;i^<b "L" 
I/^OWCjB^U rWCJ: y n9>f >g<Z>®SR##»^KJBfcfcy, 
n + 1 9>T>B©liflR^ai#W^«li:J&y, £©n + 1 9>f >SlCoV*T_ha2£Lfc 

ttfw»yjgs*is. . 

[0 0 6 8] 

1 8 ffifIE#¥ 11-3017197 
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[0 0 6 9] 

Mattel, m&m<D&%^gizmm?&mfertz-yj^xi)m$LLte\<\ 

g& (CDS &£:*GDiB>iaJ&&C J: ;-fXl//<;i/i:f^l/^l/OM5:i: 
[0 0 7 0] 

3&&«, ^ 1 HKB7l£fiIUC^<S> CMO S >f — i/"fe J: J&Hflt^E— KliliJ© 

[0 0 7 1] 

[0 0 7 2] 
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